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Abs tract
“Uve ro de pla ya” (Cocco lo ba uvi fe ra Jacq.) seeds were ex trac ted with metha nol and the an ti -

bac te rial, an ti fun gal, to xic and pho to to xic ac ti vi ties were de ter mi ned to gether with their phyto che -
mi cal analysis. The ex tract was ac ti ve against Sal mo nel la typhi mu rium and Staphylo coccus au reus,
showing the pre sen ce of fla vo noids, sa po nins, polyphe nols and tannins. The par ti tion with EtOAc
of the MeOH ex tract gave a brown pre ci pi ta te that inhi bi ted the growth of Es che ri chia coli and Pseu -
do mo nas ae ru gi no sa, and showed an ti fun gal ac ti vity against Can di da al bi cans, Fu sa rium oxys po -
rum and F. de cen ce llu la re. This so lid was frac tio na ted by means of va cuum co lumns (low pressu re
co lumns) chro ma to gra phies, mo le cu lar ex clu sion and bi di men sio nal pa per chro ma to gra phies ob -
tai ning a tannic com pound, an or ga nic acid and a ben zopyran from the bioac ti ve frac tions. The se
com pounds were iden ti fied by means of IR, GC/MS and NMR (1H and 13C) as: ga llic acid, he xe ne -
dioic acid and 1,3,4,6,7,8–he xahydro-4,6,6,8,8,8- he xa methylcy clo pen ta- 2- ben zopyran.
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Tres cons ti tu yen tes con ac ti vi dad bio ló gi ca
de las semil las de Cocco lo ba uvi fe ra

Re su men
Las se mi llas del “uve ro de pla ya” (Cocco lo ba uvi fe ra Jacq.) fue ron ex traí das con MeOH y se les

de ter mi nó su ac ti vi dad an ti bac te ria na, antifún gi ca, tó xi ca y fo to tó xi ca; ade más se les rea li zó un
aná li sis fi to quí mi co. El ex trac to fue ac ti vo con tra Sal mo nel la typhi mu rium y Staphylo coccus au reus; 
tam bién mos tró reac ción po si ti va en las prue bas de fla vo noi des, sa po ni nas, po li fe no les y ta ni nos.
Se par ti cio nó el ex trac to me ta nó li co con AcOEt, ob te nién do se un pre ci pi ta do que inhi be el cre ci -
mien to de Es che ri chia coli y Pseu do mo nas ae ru gi no sa, y mos tró ac ti vi dad an tifún gi ca con tra Can di -
da al bi cans, Fu sa rium oxys po rum y F. de cen ce llu la re. Este só li do fue frac cio na do por co lum nas
cro ma to grá fi cas de: va cío, ex clu sión mo le cu lar y bi di men sio nal de pa pel, ob te nien do un com pues -
to tá ni co, un áci do or gá ni co y un ben zo pi ra no de las frac cio nes bioac ti vas. Es tos com pues tos fue -
ron iden ti fi ca dos por me dio de IR, CG/EM y RMN (1H y 13C) como: áci do gá li co, áci do he xe ne dioico y
1,3,4,6,7,8-he xahi dro-4,6,6,8,8,8- he xa me til ci clo pen ta- 2- ben zo pi ra no.

Pa la bras cla ve: Áci do gá li co; áci do he xe ne dioi co; ben zo pi ra no; Cocco lo ba uvi fe ra;
Polygo na ceae.
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In tro duc tion

In the Po lygo na ceae fam ily we can find
spe cies of the Coc coloba‘s gen der, many of
them are used to treat some dis eases. Some
of these plants have been ana lyzed for their
bio logi cal ac tiv ity and their chemi cal con sti -
tu tion. The Coc coloba bar bad en sis dry
leaves are used in Mex ico for the treat ment
of kid neys ill ness in adults (1), while in In dia
the Coc coloba di ver si fo lia bark have been
boiled in or der to stop the di ar rhea (2). In
1996 Nica ra guan sci en tists evalu ated the
bio logi cal ac tiv ity of some coc coloba ex -
tracts, the aque ous ex tract of the C. cozu -
melen sis had an ti bac te rial ac tiv ity against
Staphy lo coc cus au reus, Ba cil lus punul lus y
Pseu do mo nas ae rugi nosa, the C. pu bes cens
etha nol ex tract ex hibit an an ti ma lar ian ac -
tiv ity (3). Con cern ing to the chemi cal thera -
peu tic agents iso la tion, it has been ob tained
a suc cess ful sub stance like gal lic acid and
ben zoic acid from Coc coloba da gan dicena
(4), also it has been iso lated be tu linic acid,
lu peol and si tos terol ob tained from Coc -
coloba ex co ri ata (5).

The Coc coloba uvif era Jacq. is an other
vege ta ble spe cies that be longs to this fam ily
of plants. This spe cies is origi nal from the
An til les, the Ba ha mas and South Ameri can
trop ics; it could be found fre quently in Vene -
zue lan coasts by the com mon name “sea
grape”. This plant has been used whit phar -
ma ceu tic pur poses, the roots and barks
boiled in hot wa ter are used in popu lar
medi cine against di ar rhea and dys en tery.
Some stud ies show that the bark con tain
tan nins used to dye (6), and other in ves ti ga -
tions show that it is the source of “quine”,
resin of medi cal in ter est that ap pears in the
wound of the trunk. Coc coloba uvif era Jacq.
(Po lygo na ceae) is a very com mon me dici nal
plant on Vene zue lan coasts. Pre vi ous stud -
ies have re ported the pres ence of some sec -
on dary metabo lites in its leaves and bark
(7), but nei ther the chemi cal com po si tion of
its seeds or the bio logi cal ac tiv ity of its ex -
tracts has been stud ied.

Coc coloba uvif era Jacq. ef fec tiv ity in the 
treat ments in di cated above what is a po ten -
tial source of sec on dary me tabo lism with
sig nifi cant bio logi cal ac tiv ity, which could be 
pres ent ei ther in the leaves, the bark and
fruit seeds. This spe cies have not been stud -
ied yet, in spite of their medi cal uses. In ad -
di tion we don’t have any in for ma tion or re -
ports about sec on dary me tabo lites in this
part of the plant, mak ing of great in ter est
that is why it has been se lected the Coc -
coloba uvif era in or der to iso late the re spon -
si ble com po nents of the bio logi cal ac tiv ity.

Ma te rials and methods

Plant ma te rial

Seeds from C. uvif era were col lected in
July 2001 in the gar dens of the Uni ver si dad
de Ori ente in Cu maná, State of Su cre, Vene -
zuela. The plant was iden ti fied by Prof. Luis
Jose Cu mana. A voucher speci men (No.
01072001) was kept in the IRBR Her bar ium
at the same uni ver sity.

Ex tract pre pa ra tion

Plant ma te rial (93.5 g) was de hy drated
in the shade at room tem pera ture. It was then 
grinded in an elec tric mill, and the re sult ing
pow der was weighed and ex tracted suc ces -
sively with MeOH un til ex haus tion. The
MeOH seed ex tract (yield: 21.6%) was dis -
solved in wa ter and kept in the re frig era tor for 
24 h at 4°C, and a re sult ing brown solid was
sepa rated by fil tra tion. The re main ing aque -
ous so lu tion was con tinu ously and ex haus -
tively ex tracted with AcOEt and the or ganic
layer was ro tae vapo rated af ter dry ing over
MgSO4 (the brown ex tract was named ASE).
Chemi cal tests per formed on the former ex -
tract gave posi tive re sults for poly phe nols
and cate chinic and gal lic tan nins (8).

Polyphe nols and tan nis test

Phe nolic com pounds are de tected by
the brown col ora tion that take place in pres -
ence from a so lu tion of FeCl3 to 1%. For that
the to tal ex tract is evapo rated to dry ness,
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dis solved in H2O and fil trated be fore the re -
ac tion with fer ric chlo ride. If the phe nols are
pres ent, they pro duce a brown col ora tion. If
the raw con tains tan nis, a pre cipi tate is pro -
duce with 1% Jello in 1% NaCl sln.

Catechi nic and gallic tannins test

The sam ple is dis solved in MeOH-H2O
1:1, 1mL of this so lu tion is added to 8mL of
Stiasny rea gent (twice for mal de hyde volu -
mens to 30% + a vol ume of con cen trated
HCl) it warms to boil for 30min, the pres ence 
of cate chinic tan nis is evi denced by ap pear -
ance of a brown pre cipi tate, it is fil trated and 
the so lu tion is satu rated with so dium ace -
tate, them are added some drops of 2% fer ric 
chlo ride. A blue col ora tion in di cates the
pres ence of gal lic tan nis.

Bio lo gi cal ac ti vity

All ex tracts and frac tions were evalu -
ated by means of antibac te rial (9), an ti fun -
gal (10), toxic (11) and pho to toxic (12) bio as -
says. An ti bac te rial and pho to toxic tests
were re al ized us ing the Gram- positive bac -
te ria strains Staphy lo coc cus au reus Ro sen -
bach (ATCC 6538P) and Ba cil lus cereus
Frank.  Frank. (ATCC 9634); while the
Gram- negative ones were: Escheri chia coli 
T. Esch. (ATCC 0389), Pseu do mo nas ae rugi -
nosa Schro eter (ATCC 25416) and Sal mo -
nella ty phimurium D. E. Salmon (ATCC
14028). In the tox ic ity test brine shrimp Ar -
temia sa lina Linn., Crus ta cea, Anos traca
was used. Two op por tun is tic fungi (Can dida 
al bi cans Lan gen beck and Tri cho spo rum sp.
El mer) and two phy to patho genic fungi (Fu -
sar ium ox yspo rum Kil liam  Maire and F. de -
cencel lu lare Bender) were used for the an ti -
fun gal as say.

The bio logi cal ac tiv ity was used to bio -
di rec tion the whole iso la tion pro cess.

Iso la tion

Col umn chro ma tog ra phy was done on a 
sil ica gel Ald rich 20–70 mesh 60Å (123.5g)

start ing with hex ane fol lowed by di chlo ro -
meth ane, ace tone, metha nol, metha nol/wa -
ter (9:1) and metha nol/ace tic acid (9:1). Mo -
lecu lar ex clu sion chro ma tog ra phy was per -
formed on Se phadex LH 20, 25- 100 m start -
ing with AcOEt (100%), fol lowed by AcOEt-
 MeOH (1:1), MeOH (100%) and MeOH-H2O
(8:2). For vac uum chro ma tog ra phy Sig ma cell 
cel lu lose type 50 S- 5504 was em ployed with
di chlo ro meth ane, ace tone and metha nol us -
ing a Cole- Parmer pump, model 7049- 00.

IR spec tra were re corded on a Perkin El -
mer FTIR 16 PC spec tro pho tome ter us ing
KBr tab lets, 24 scans and a 2 cm-1 reso lu tion.
The GC- MS was per formed with a Hew lett
Packard model 5890, se ries II, gas chro ma -
tograph cou pled to a EI (70eV) mass spec -
trome ter, Hewlett- Packard, model 5971 A. A
methyl sili cone col umn DB-5 (25 m) was
used, with a 280°C in jec tor tem pera ture. The
ini tial and fi nal tem pera tures were 70°C and
310°C, re spec tively (rate of heat ing 6°C/min)
with he lium as car rier gas. The 1H, 13C NMR
spec tra were re corded on Jeol 400 MHz spec -
trome ter us ing deu ter ated metha nol, ace tone 
and wa ter like ref er ence stan dard.

Gal lic acid (A). IR bands (KBr): 3500 –
3000, 1700, 1600, 760 cm-1; EIMS m/z: 170
(M+), 152, 125 (base peak), 110; 1H – NMR (400
MHz, MeOH – d4): d 6.9 – 7.4 (H aro matic and
phe nolic); 13C - NMR (400 MHz, MeOH – d4): d
170.4 (C = O), 146.4 (C – 3 and C – 5), 139.6 (C
– 4), 121.9 (C – 1), 109.9 (C – 2 and C – 6).

Hexe ne di oic acid (B). EIMS m/z: 144
(M+), 126, 108, 57 (base peak).

1,3,4,6,7,8- hexahydro-4,6,6,7,8,8-
 hexamethylcyclopenta- 2- benzopyran (C).
EIMS m/z: 258 (M+), 243 (base peak), 227,
213, 198, 185, 171, 158, 143, 128, 113, 86.
1H–NMR (400 MHz, DMSO–d6): d 7.2 (H5), 4.6
(H4), 4,4 (H7), 3.9 (H1), 3.6 (H3), 1.6 (H4´), 1.2
(H6), 0.8 (H7´); 

13C - NMR (400 MHz,
DMSO–d6): d 128.9 and 131.0 (C aro matic),
66.9 (C–7), 63.1 (C–3),  30 (C–6 and C-8), ~
23 (C–6’, C–8’ and C–4’), 14.1 (C–7’).

Scien ti fic Jour nal of the Ex pe ri men tal Fa cul ty of Scien ces,
at the Universidad del Zulia Vo lu me 16 Nº 1, January-March 2008

86 Three cons ti tuents with bio lo gi cal ac ti vity from Cocco lo ba uvi fe ra seeds



Re sults and Dis cus sion

The MeOH ex tract from the seeds
(MSE) of Coc coloba uvif era gave posi tive re -
sults for the cate chinic tan nins test and an
an ti bac te rial ef fect against Sal mo nella ty -
phimurium and Staphy lo coc cus au reus was
ob served with ha los in hi bi tion di ame ters of
15 mm and 17 mm re spec tively, this test
was car ried out at 40mg/mL of con cen tra -
tion. How ever, the ex tract did not show any
an ti fun gal, toxic or pho to toxic ac tivi ties.
MSE was par ti tioned with AcOEt giv ing a
brownish or ganic ex tract (ASE) that gave
posi tive re sults for the tests for poly phe nols
and tan nins and showed an an ti bi otic ef fect
against Escheri chia coli, Pseu do mo nas ae -
rugi nosa, Can dida al bi cans, Fu sar ium ox -
yspo rum and F. de cencel lu lare. ASE (5.70g)
was chro ma tog ra phed by grav ity giv ing 25
frac tions. Frac tions 7 to 14 showed posi tive
re sults for poly phe nols and cate chinic tan -
nins, ex cept for frac tion 10 that showed the
pres ence of gal lic tan nins. Frac tions 6 to 14
showed an ti bac te rial ac tiv ity (Ta ble 1). The
sol vents also used like blanks, didn’t show
bio logi cal ac tiv ity.

Frac tions 9, 10 and 11 were re chro ma -
tog ra phed by col umn vac uum and mo lecu -
lar ex clu sion chro ma togra phies. All sub -
frac tions were stud ied by IR, GC/MS and 1H
and 13C NMR iden ti fy ing gal lic acid (A) from
F10- 5-3; hexe ne di oic acid (B) from F11-4-5-2 and
1,3,4,6,7,8 – hexahydro-4,6,6,8,8,8-

 hexamethylcyclopenta- 2- benzopyran (C)
from the same sub frac tion (Fig ure 1).

Gal lic Acid. The IR spec trum showed
ab sorp tion bands at 3000 – 3500 (vR – OH),
1700 (vC= O), ~ 1600 (vC= C aro matic), ~ 760 
(dC – H aro matic) cm-1. The EIMS showed an
ion peak at m/z 152 that cor re sponds to the
loss of H2O. The in tense peak at m/z 125
rep re sents the loss of the car box ylic group
and for ma tion the C6H5O3]

.+.The 1H – NMR
spec trum showed reso nances be tween d 6.9
and 7.4 ppm, that were at trib uted to aro -
matic and phe nolic pro tons. The 13C – NMR
spec tra of com mer cial gal lic acid and the ob -
tained acid in our work, showed iden ti cal ab -
sorp tions (Ta ble 2). This acid has pre vi ously
been iso lated from Coc coloba du gan di ana
Fer nan dez (Po lygo na ceae) (4).

Hexe ne di oic Acid. Its EIMS showed a
peak at m/z 144 cor re spond ing to the mo lecu -
lar mass of the acid, and a peak at m/z 126
formed by the loss of H2O pro duc ing [C6H6O3].

+.

1, 3, 4, 6, 7, 8–Hexa hy dro-4, 6, 6, 7, 8,
8–Hex amethyl cy clopenta–2–Ben zopy ran.
Its EIMS showed a peak at m/z 258 cor re -
spond ing to C18H26O, m/z 243 cor re spond -
ing to the ion formed by the loss of a methyl
group. The 1H – NMR spec trum ex hib ited
sig nals as signed to pro tons in the methyl
ter mi nal groups [d 0.8 (H7), 1.2 (H6) and 1.6
(H4) ppm]. At d ~3.6 and ~3.9 ppm two sig -
nals ap peared which were at trib uted to the
two meth yl ene groups ad ja cent to the oxy -
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Table 1

An ti bac te rial ac ti vi ties from ASE frac tions ex pressed in mm.

Microorganism F6 F7 F8 F9 F10 F11 F12 F13 F14

Escherichia coli – 12 12 – 14 13 12 – –

Pseudomonas aeruginosa – – 16 – 20 16 12 – –

Salmonella typhimurium – – 15 12 20 20 12 – –

Staphylococcus aureus – 12 17 13 24 22 12 11 11

Bacillus cereus 11 11 12 12 20 17 11 – –
F: Frac tion.



gen atom, whilst two mul ti plets at 4.4 and
4.6 ppm cor re spond to the methyne pro -
tons (H7) and ~4,6 (H4) ppm. Aro matic pro -
tons H5 and H9 ap pear as a singlet at 7.2
ppm. The 13C – NMR spec trum showed the
methyl group C7’ at 14.1 ppm, whilst the
methyl groups at C6, C8 and C4 ap pear
around 23 ppm. Sig nals around 30 ppm
cor re spond to the qua ter nary car bons,
aro matic car bons ap pear at 128.9 and
131.0 ppm whilst two sig nals at 63.1 and
66.9 ppm cor re spond to C3 and C7, re spec -
tively. In a pre vi ous study (13) ben -
zopyranic com pounds with or ganic ac ids
and tan nins were iso lated from pro po lis.

Con clu sions

The pres ence of tan nis in Coc coloba
uvif era seeds was dem on strated.

The seed’s metha nolic ex tract in hibit
the growth of S. au reus and S. ty phimurium
the frac tions and sub frac tions of Coc coloba
uvif era seeds also show an ti bac te rial ac tiv -
ity, these may have been con sid er ate po ten -
tial foun tain of use ful com pounds for the
com bat of patho gens ef fect of these bac te ria.

The seed’s metha nolic ex tract also con -
tain com pounds with an ti fun gal ac tiv ity
against C. al bi cans, F. ox yspo rum and F. de -
cencel lu lare.
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Figure 1. A: Ga llic acid; B: He xe ne dioic acid; C: 1,3,4,6,7,8- he xahydro-4,6,6,7,8,8- he xa methylcy clo pen -

ta- 2- ben zopyran.

Table 2

 Che mi cal shifts (ppm) for the diffe rent car bons of F10 – 5 –3 and com mer cial ga llic acid.

Carbon d [F10-5-3] d [Gallic acid]

C1 121.9 121

C2 and C6 109.9 110

C3 and C5 146.4 146

C4 139. 6 140

C = O 170.4 168 - 170



In the sub frac tions of Coc coloba uvif -
era seeds were iden ti fied: Gal lic acid, hexe -
ne di oic acid and 1,3,4,6,7,8- hexahydro
-4,6,6,8,8,8- hexamethylcyclopenta- 2-
 benzopyran. These have an ti bac te rial and
an ti fun gal ac tiv ity.
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